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Summary 
 

 The research proposed is focused on the role of putrescine in the interaction between host 
cells and Shigella, the etiological agent of human bacillary known as shigellosis. This 
bacterial pathogen can translocate from the intestinal lumen to the submucosa side where 
it is intercepted by the resident macrophages which engulf it. This process triggers 
pyroptosis, a form of cell death of infected macrophages, accompanied by the release of 
pro-inflammatory cytokines. Shigella then utilizes type III secretion systems (T3SS) to 
invade epithelial cells and spread within the intestinal mucosa (Haidar-Ahmad et al., 2023). 
Polyamines, including putrescine, cadaverine, and spermidine, are small molecules 
ubiquitous in all living cells. They play crucial roles in various cellular processes because of 
their ability to act as polycations, interacting with nucleic acids, proteins, and cell membranes 
(Tabor and Tabor, 1984; Pegg et al., 2011). Polyamines are important in cell physiology due 
to their influence on several processes such as transcription, translation, stress response, 
and virulence. Pathogens such as Helicobacter pylori, Salmonella Typhimurium, and 
Edwardsiella piscicida manipulate host polyamine metabolism to modulate the immune 
response, resist oxidative stress, or influence cellular functions to improve their survival and 
virulence (Lewis et al., 2011; Chaturvedi et al. 2014; Chiang and Schellhorn, 2012; Nair et 
al., 2023; Jiang et al., 2021).  
Recent findings indicate that Shigella releases putrescine into the macrophage cytoplasm 
during the invasion, contributing to the induction of pyroptosis (Pasqua et al., in prep) and 
helping Shigella to evade host immune defences. The objectives of this research project are 
to decipher the molecular mechanisms through which the released putrescine promotes 
pyroptosis in macrophages and to identify and characterize further possible pathogen-
dependent reshaping of the host polyamine metabolism. The expected results will further 
emphasize the importance of polyamines, particularly putrescine, in host-pathogen 
interaction during Shigella infections, confirming that manipulation of polyamine metabolism 
by pathogens represents a sophisticated strategy to enhance their fitness and optimize 
virulence. Understanding these interactions provides insight into novel therapeutic targets 
and strategies to combat bacterial infections effectively.  
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